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TECHNICAL INFORMATION

. t
To Messrs. SUN SHIPBUILDING & DRY DOCK CO., Chester, PA.

Re : Motorizing of Stand-by Pump

In order to prevent the excessive mptorizing of the stand-by pump in the steering
gear where two or more pumps are installed and piping connections are rcady for
parallel running of the pumps, the Qil Block Valve is provided and its principle
of operation as well as the functions are described in the Instructions for our
steering gear.

Actually, by the results of our various engineering and tests, we have observed

and confirmed that the stand-by pump will never be motorized: providing the corre-

sponding oil block valve is in its neutr-al"_position. Only possibility of motorzing,
however, has been there in the main spool of the oil block valve being in shifted
location from neutral. As the main spool is to be actuated by the pilot pressure,
it can be shifted a little if a little pressure is accumulated in the pilot line from
the oil block valye through the stand-by pump. And oil leakage from the oil block
valve to the stand-by pump is a little increased, and the stand-by pump is slightly
motorized. Possible case is such that the running pump is changed-over to the
stand-by during the main hydraulic cylinder is under loaded condition, because
oil in the pipe line from the oil block valve to the Stand—by pump is still pressuri-
zed by the help of less leakage from the pump even if the pump is changed-over to
the stand-by.
Through the above investigation we are to state that a little oil leakage from the
oil block valve and slight motorizing are unavoidable but no problem to our
steering gear. We have established as our normal practice such a standard that
the speed of motorizing of stand-by pump within 5 through 8 percent of the rated
speed is permissible When confirming the set pressure of relief valve, because
we have enough margin in pump capacitj for steering, i.e:, designed steering
| speed is 65 deg/25 sec. for the specified speed of 05 deg/28 sec. and furthermore

some margin in the volumetric efficiency of theé pump,



Shop test of 0il block valve { sheet 1,)

Fige 1o  Circult of testing equipment

01l block valve | Presgure gauge - Prossure gauge
(0BV 732) ‘
| i Relief valve
b e o] -

LL_J_1H R:AOREVIGRYIEI0

C/Ei
Flexible coupling |

8
L
qf*)

Electric motor - Pump in 1dling() Pump in running|@ |
Strainer (Bz 732) . (Bz 732)
I ?i '

) l “-— ) _. - ) ‘ . - A
011 tank | ' O:Ll tank
. I

Fiz, 2 0il block valve

@ & mm

Valve block

1) Dimension @is 6 mm whon the spool is in neutral position.
2) During test, @is adjusted.by moving the spools
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For reference, we are enclosing our test results, : ‘ ’
o
Sincerely yours,

-
) ( TV Owatari )
| .
Senior Manager of Engineering Dept.
Oil Hydraulic Machinery Div,
[
|
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PARTICULARS

ELECTRO-HYDRAULIC STEERING GEAR

STEERING GEAR TYPE :

fR-280

2 PrPS ( 1 PUMP SPARE )

MAX. CALCULATED TORQUE AT RUDDER STOCK

| b

o0

MAX. TORQUE CORRESFONDING TO MAX. WORKING PRESS (4 35° ) ¥4 _%_QOQQQO__ N
RUDDER ANGLE FROM HARD OVER TO HARD DVER | Deg. 70 .I
TURNING SPEED OF RUDDER e | Deg - ses 65 - 28
DIAMETER OF RAM h A i | W : 318?02 ful
NORMAL RADIUS QF ’_rrELER i e 2 T G M ‘?5?; .
| Ram STROKE ;O_R- MAX. STEERING ANGLE (_m DEG.) ; wl 0
RAM STROKE FOR_LIMI‘{‘ 'RUDDER ANGLE (74 DEG) P s A e
SEMI- ENCLOSED SELF VENTILATED TYPE  ( 2 SETS )
VOLTAGE . e, ik o © 35 ko
& CURRENT 1 o A
U R T R
8 REVCLUTTION RE-M. | 4180
) DUTY  15% CONT, 100% | HOUR, 200% 5 SEC.
OVERLOAD AT MAX. STEERING TORQUE % 120
STARTING TORQUE 2 2! % 200
1 KAWASAKI TYPE S Z*JETg i o BY~T32
% NO. OF P.IS-T(_DN s o e e 7
A DIAMETER OF PISTON M 13326
Q -
5 JlL”l‘ING ANGLE Dag. / 23‘_'3 ~
5 ACTUAL DISPLACEMENT LiMin | o)
E ij. WORKING PRESSURE Lﬂ?ﬂl . ‘ 1?330
| SERTING PHESSURE OF SAFETY VALVE Xy k.z s ;250 ﬁ
AT vpR AU G (OUTDIA. X THICKNESS) | zg:g; 18:8
PRESS. GAUGE PIPE ¢ DO. ) MM 10.0 & 3.0

&0

&)
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Chapter L. General

Tie electro-hydraulic steering gear of Rapson slide type
comprisess:

1-Tiller of split type to be Tixed to the rudder stock with
Keys.

2-Rams complete with thedir pins and 4-cylinders acvtuated by
oil pressure.

2=Electric motor driven axial piston pumps of variable
displacement type complete with their oil tanks and beds.

2-Horizontal shaft, A,C, induaction motors for draiving Lhe
PULITLE W

l1-5Set of link mechanism for actuating and restoring the
puamp diaplacement.

l-Trick wheel.

l-Set of valves necessary for controlling and maintenance.

1=8et of pipings, fittings and pressure galuges.

l-Bed plate

B e A L S

They are designed to meet the requirement for correct and
safe running of the steering gedr as follows:

Maximum torque 140 Ton=-M
Rudder mangie from H.O. to H.O, 70 Deg.

Turning speed of the rudder 65/28 Deg./Sec.
Diameter ol the ram 280mim

Normal radius of the tillier 6 50mm

Hydraulic pump having the max, displacement ol 24%6 L/ul".n.
under the wmax. pressure of luOhg/cmg

A.C. 3-phase, GOHz, 1150 v.p.m. induction molor having

‘an ovutput ol B5KW as well as the rating of lB% continuous,
100% for 1 hour and 200% for 30 seconds.

For the aboves, rTeference is invited to the drawing
NO,OQ90, 488 "betail Plans.",

" A F A - A alion ol
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v I fhanter ‘2. Dotedl Deseription ol 'Main'larts
- | S daller tE . A=0,7 WCAppendlixo are rofersod ':_'o) -
! The tilier made o cast steel is split construction
tocbe ol Lot together atd ds fixed o the rudder stock
: Wt loye, o4 i
1 ' S Both onds wed the zillex 'h';a-.re '.;fqg'-}c:-pyp_eﬂ openingsa whera
! e hardaned steel Plaies e | 'g.'t@xi aricl wiﬁlu's vand
high contact pressure due o the ram thrust. - :
| / =~ | 1
a2 Raun attd Hydzaalic (J’j'rlindcr'(l‘-‘ig. A~0,8 in Appendix are
2ol errod L'u) : f ) - ‘ k

J The ram made of ©rrbon stewl is equipped with the ram.

R SpAin and the! rollexr. bearings in its cgntre, and is
supported by the bronze nécic bushings of the hydraulic
eylindevs. & Insida of tllo'hydl's.tx.;ié' cylinder Lhe stuff-

I thag boy wonsdsted of V-Iobmed packings of. synthetie _ 1
oo rtbberiged clot#, adaptens, packing gland are alsa . '
¢ providaed, wnd)leakage of 0ik is preventod. LW A ]
o B , Tie Stopper Lo restrict stralie of the ram, the _-dii_'in‘in._ plugs
N Arcidlso provided.din tle hydPaulic cylinder, : ; _
" g _ The hydranlic eylinder. is a e'of Radular east iroh j
e l Conto (dudtide cast iron), and Teef 6 be instulled on che i
- bed plate, faces necéssarv for connec¥ing pipes, valves,
brackets are integrally cast with the weYddncler.
| A pair ol opposed cylindesrs is connectad with the guide ]
bar and a pair of parallel’ ¢ylinders is Tonnected witlh
the commecting bracket. Detail arffangemaint is showi in
Fig. A-1, :
L - A a .
CEEMALEL ADARIOR . RAM PACRING
¢ . i _ ! | _MALE _ADAPTOR
. o o
L
A
4 POSITIONEDL AS SHOWN  PACKING GLANDTI [T % HYDRAVLTC CYLINDER
o L ‘ P e T B N EUOMIRE e T v i ;
TS _ Lt 04 Y '
4 SN A U Fage B-TERAM BACKING | T A
o i . A LTS " way ‘ r ) i { :
i . 3 s, ‘.
[ 2% R ,' s _. h i
b L v o e
} d \_r i b V4 .? ¥ y
i o«

(3 " . a b e — —r | — :
Ralie 006, (b v A MRS ' _ HezranRgdRaERE O e I TR wLemey -




2.% Hydraulic Pump (Kawasalki-Brininghan prump )

2.3.1 Construction and Name of Parts {(Fig. A-9 in Appendix
is referrved to)

The hydraulic puwnp, manufactured uwnder the license
agreement with Brlininghaus Hydraulilk GmbH of West Cermnany *
and called as Kawasaki-Bruninghaus pump, is of a wariable |
displacement axial piston type. The pump is installed
inside of the o0il tank by means of the bolted 'lange and
direct-coupled through Lhe flexible coupling to the
electric motor outside of the oil tank.
The pump consists maindy oif the ecylinder sub-—-group
(NO.15l-cylinder, NO.132-needle bearing, ete.) fitted in the
cylinder casing (202), the seven piston sub-group
(NO.123-piston, NO.l2l-connecting rod, NO.L12h-fix wing, etc.)
being in reciprocating motion in seven bores of the
cylinder{151), the driving shaft sub-group (NOS. 101, 102)
which transmits power to the pump, the bear ngs (NOS. 104,
108, 111) which support the driving shaft and axial thrust, '
|

the bearing casing (201), the tront cover {(251) in which

o 1 seal (103) is provided, the valve cover sub-grou

(Nos. 253, 350, 351 etc.), the valve plate (d71), the pipe
flange (25%) and the rollex hearing (20%).

The cylinder (151T is supported by the cylinder casing
(2O2) through the needle bearing (152). The cvilinder
casing (202) is also supported by the bearing casing (201)
through the roller bearing (205). The cylinder casing
(202) togeiber with the cylinder (151), therefore, can

be tilted arround the axis of the roller bearing {(205).

The connecting rod (121) has integrally the spherical

ends, whose large end is fixed to the draving shaft by
means of the set ring (122) and the set plate (126), and |
small end is secured to the piston (123) by means of the
Tix ring (124).

The driving shaft (101) is supported by the bearing casing
{201) through the radial ball bearing (104), the radial
needle bearing (108) and the thrust needle bearing (lil).
Rotating motion of the driving shaft (101) acthated by an
electric motor is transmitted to the cylinder (151) through |
the connecting rod (121), the cylinder (151) is accordingly 1 |
rotated arround its centre in the synchronous speed of |
the driving shaft (101). In the case the cylinder (151)

is located in the oblique position against the driving

shaft centre, the piston (!23) reciprocates in the cylinder
bore relatively to the cylinder.

The valve plate (171) having a suction-and a delivery port

to change over oil wilh the reciprocating mot . on of the
piston is provided between the cylinder (151) and the valve
cover (253). The cylinder (151) is pressed on the valve
plate (171) by the cup -pring (165) and they are in optimum
hydraulic balance during pump running.

011 to be delivered from and sucked in the pump cylinder 1
passes through the passages in the valve cover (253), the
cylinder casing (202) and the pipe flange (254), then it is
transferred to the pipe outside of the pump.

c A " " :
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9,3.2 Principle of Operation (Fig. A~9 in Appendix, Fig.

)

B-2, 3 are relerred to)

The driving shaft (101) of the pump is driven by the
electric motor through the flexible coupling. Rotating
motion of the shaf't is thereafter transmitted to the
cylinder {151} through the connecting rod (121) and the
pisteon (123) as described in foregeoing sub-section,
Refering to the sectional views of the pump in Fig. B-3,
principle of pumping action is illustrated. Top of the
figures is the longitudimal section along the tilting
axls of the cylinder, middle and bottom ot the Tigures
are the sections perpendicular to the top figure, and
direction of rotaltion 1s assumed as clockwise viewed from
the shaiit end.

In the case thalt the tilting angle of the cylinder is
sgqual to zero, i.e. the axis of the cylinder aligns with
that ot the driving shaft asg shown in top and middle
figpures, afly relative motion between the piston and the
cylinder kore with pump rotation willk not ocicur, ne oil
will consequently delivered.

No delivery fyom the pump with its rotation as above
described is called as neutral,

In the case that the cylinder is tilted arownd its tilting
axis as shown in the bottom tigutre, tie pistons below

A=Y line are going to withdraw frowm the bottem of the
cylinder bore with their clockwise rotation and suck oild
through the poprt "a" of the valve plate, and the pistons
above X-Y line are going to approach to tha bottom of tie
cylinder bore and discharge oil through the pert "b"™ af
the valve plate, Displacement per revolution depends on
the tiliing angle of the c¢ylinder from its neutral positiuen
and reavhes its maximum valueé at the tilting angle of 25
degree.

11t the eylinder 1s tailted to the reverse direction of the
botltltom Ffigure, tho reverse action of the pistons relative

to the cylinder bore will take place, accordingly the pistons

below X-Y line will dischatxge o0il through the port "a"
and the pistons above X-Y line will suck wil through

the port "b", Such being the case, direction of fliow can
be changed without altering the direction of rotation of
the driving shaft. Relation oif direction between woil
flow and tilt of the cylinder is shown in Fig. B-Z.

The valve plate (171) in Fig. A-~9 having two ports "a
"h' in Fig. B=3 is of importance for changing over oil
as well as preventing oil leakage through tihe cyvlinder
erid,

Suction valves in the suction valve casing (350) in Fig,
A-9 serve for replenishing oil automatically from the
0il tank during pump rTunning,

i " " " o & A s
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